1 widely from fundamentals. Further, such rare times may be hinted at by extreme values of the spreads.
For example, when the market is dominated by overly optimistic sentiment, the E/P ratio of the market index is more likely to be extremely low relative to yields of alternative investments, such as debt instruments. Therefore, extremely low values of the spreads may indicate that most stock prices are too high to be justified by fundamentals, thus it may be a good time to alter the usual "buy-and-hold" strategy and exit the stock market temporarily. Using data from 1962 to 2000, we find that the frequencies of negative monthly returns in the S&P 500 index are significantly higher when spreads at the end of the prior month were at extremely low levels.
We also construct "horse races" to examine the profitability of trading on spreads. We compare a benchmark strategy, which is a buy-and-hold strategy that invests in the stock market index all the time, with alternative strategies that invest in the stock market most of the time, but switch to cash investment when the spreads are at unusually low levels. If information in the spreads is economically important, we will expect the alternative strategies to have higher risk-adjusted returns. We find that the alternative strategies indeed have better Sharpe ratios than the benchmark buy-and-hold strategy.
While E/P ratios of individual stocks or portfolios are regularly used to explain the returns of the stocks or stock portfolios, 3 few papers use the spreads between E/P ratios and interest rates to forecast movements of broad stock market indices. Campbell and Shiller [1998] show that the E/P ratio at the beginning of a 10-year period is negatively correlated with stock returns for the 10-year period. Lander, Orphanides, and Douvogiannis [1997] use various linear combinations of the E/P ratio and bond yields to predict returns on the S&P 500 index in a regression framework. 4 Finally, Pesaran and Timmermann [1995] include both interest rates and E/P ratios as possible explanatory variables of stock market movements. None of these papers, however, has directly evaluated the usefulness of the spreads between E/P ratios and interest rates as indicators for future equity market movements.
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Many academics have tested various strategies that may be useful in timing the market. 6 For example, Lander, Orphanides, and Douvogiannis [1997] tested their models' ability to time the market. Kling [1990, 1994] studied regression-based market-timing strategies using dividend yields. Hakansson [1987, 1998 ] and Grauer, Hakansson, and Shen [1990] studied market-timing strategies that rotate among different portfolios based on a non-linear algorithm that weighs both investors' risk attitudes and past empirical distributions of portfolios. 7 The current study differs from most of the past work in that the strategy does not rely on sophisticated statistical models to explore every return advantage. As discussed earlier, the strategy is based on the belief that it is usually "good enough"
to follow the buy-and-hold strategy. The strategy is simple and crude and only meant to identify the very rare times when the stock market seems so pricey that investors may be better off to avoid it. 8 The rest of the paper is organized as follows. The first section examines the signaling quality of the spreads: when the spreads are below certain historical thresholds, they are interpreted as giving signals that market downturns are likely to happen in the following month. We examine the stock market performance during those months to measure the quality of the spread signals and find that extremely low spreads indeed signal a higher occurrence of imminent market downturns. The second section describes three portfolios in "horse races". One is the benchmark buy-and-hold portfolio. Another is a portfolio that switches between stock market index and cash investment using the spread between the E/P ratio and the short-term interest rate for the signal. And the third is the switching portfolio using the spread between the E/P ratio and the long-term interest rate for the signal. We then show that, generally, the portfolios based on switching strategies outperformed the benchmark portfolio. We also discuss the impact of transaction costs and the robustness of the results. The third section describes three additional "horse races" between the same benchmark buy-and-hold portfolio and portfolios that switch between stock market index and cash investment using just components of the spreads. The last section concludes the paper.
Do Spreads Provide Useful Signals?
In this section, we examine whether very low spreads between the E/P ratio and interest rates, i.e. a very high P/E ratio relative to interest rates, are associated with a higher occurrence of subsequent market downturns. In other words, we use spreads as signaling devices: when the spreads are lower than some pre-specified thresholds, to be defined shortly, we consider them to be signals that market downturns are imminent. In this context, we can evaluate the quality of the signals by comparing the percentage of times the spreads give the correct signal versus the percentage of times the spreads do not
give the correct signal.
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We use two spreads corresponding to two interest rates: one is the yield of 3-month Treasury bills, and the other is the yield of 10-year Treasury notes. For simplicity, when the yields of 3-month Treasury bills are used in calculating the spreads, we call them short spreads; and when the yields of 10-year Treasury notes are used, we call them long spreads.
We are interested in short spreads because short-term interest rates are closely related to the returns on alternative "safe" investments, which is an important factor in evaluating the stock market. In addition, short-term interest rates are highly influenced by the Federal Open Market Committee. Thus, short spreads may reflect contemporaneous monetary policy better than the long spreads. Many analysts consider the current stance of monetary policy to be an important predictor of short-term stock market movements. For example, Conover et al [1999] find that both US and international security returns are much higher during periods of expansionary monetary policy, and much lower during periods of restrictive monetary policy. We investigate long spreads because many practitioners have focused on them.
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Our sample covers the time period from January 1962 to December 2000. Spreads are calculated as follows. The E/P ratio is the reciprocal of the P/E ratio of the S&P 500 index. The earnings are the total earnings of all companies in the S&P 500 index for the previous four-quarters 11 and the price is the current monthly average of the S&P 500 index. 12 The short spread is the difference between the E/P ratio and the yield of 3-month Treasury bills; and the long spread is the difference between the E/P ratio and the yield of 10-year Treasury notes. Both yields are the most recent weekly averages as of the last Monday of the current month. We purposely restrict the spreads to include only past information and make no attempts to forecast either future interest rates or future earnings. This way, the signaling power of the spreads (if there is any) will not be confused as the consequence of superior forecasts of future interest rate movements or earnings growth. 1962 -December 1969 to calculate the initial value of the 10th percentile threshold for the beginning of 1970. We use the tenth percentile of the historical range of a spread to define the threshold of the extremely low range. That is, when a spread was below its historical tenth percentile level, we consider the spread to be extremely low and thus interpreted as predicting a market downturn in the following month. 13 As the spread for a particular month is used to predict the market movement in the following month, the plotted spread is shifted one month later for better visual alignment. For example, in Figure   1 , at the end of 2000, the plotted short spread was -2.36%, which was based on the E/P ratio and yield on the 3-month Treasury bill at the end of November. 14 Similarly, the plotted tenth percentile of the spread in December was -1.35%, which was based on all spreads from January 1962 to November 2000. The shaded areas in the figures represent low-spread months: those when the spread was below the tenth-percentile threshold based on data at the end of the previous month. Tables 1 and 2 tabulate the actual market downturns versus the predicted market downturns.
When the monthly return (including dividends) of the market index was negative, it is considered an actual market downturn. We start at the beginning of 1970, as the first eight years of data are used to calculate the initial value of the tenth percentile threshold. Every month, we add the new observation and update the threshold. Thus the actual testing is from January 1970 to December 2000, with a total of 372 monthly observations. By our definition, a market downturn occurred roughly 39% of the months in the sample period ( 2 144 N = ). By contrast, when the short spreads "predicted" a market downturn, 51%
of the time a market downturn occurred in the following month. Similarly, when the long spreads "predicted" a market downturn, 45% of the time the prediction was correct. Therefore, it appears that signals produced by the spreads indeed contained useful information on how vulnerable the overall market was in the near term.
We can also formally test the statistical significance of the signals. The null hypothesis is that the spreads produced the correct signals by mere luck. Under this null hypothesis, the number of times that the "prediction" of the spreads coincided with the actual market downturns is distributed as a hypergeometric distribution. 15 Table 3 shows the test results. The first row shows the sum of the ratios that the "signals" of the spread were correct. 1 1 / n N is the ratio when the spread "predicted" that the next monthly return of the market index would be positive and the realized return was indeed positive.
2 2 / n N is the ratio when the spread "predicted" the next monthly return of the market would be negative and it was indeed negative. Under the null hypothesis that the spreads only got it right by luck, this sum is expected to be unity. As shown in Table 3 , both sums for short spreads and long spreads are bigger than unity. Further, the p-value shows the probability of achieving this performance or better by mere luck is only 1% for the short spreads, and under 9% for the long spreads. 16 In other words, we can reject the null hypotheses that the signals produced by the short spreads were correct by pure chance at the 1% level, and reject the null hypothesis that signals produced by long spreads were correct by chance at the 9% level.
Figures 3 and 4 show the log levels of the S&P 500 total index from January 1970 to December 2000 with shaded areas corresponding to the low-spread months. Visually, these figures suggest that the S&P 500 index tended to perform worse in the low-spread months. They also suggest that not all major market downturns were signaled by extremely low spreads. In particular, both spreads were well above their thresholds in the 1974 market downturn. Table 4 provides some statistical evidence that the stock market performs very differently when spreads are extremely low. The first column of the table shows that for the whole sample period of 372 months, the monthly total returns of the stock index averaged almost 1.1%. 17 The next two columns compare the stock index performance during low-spread months and other months, based on the short spreads. For the 300 months when spread was not particularly low, the return to holding the stock market index averaged 1.5%. For the 72 low-spread months, in contrast, the return averaged negative 0.4% per month. The difference in average returns is statistically significant at the 1% level. The final two columns compare the stock index performance during low-spread months and non low-spread months, defined by the long spread. It shows that, similarly, in the low-spread months, the average returns of the stock index was lower than the average market returns of the stock index in other months, and such difference is significant at the 4% level.
In addition to growing slower in low-spread months, the stock market index also tended to be more volatile in these months. One measure of volatility is the standard deviation of the growth rate of the index. As shown in Table 4 , based on the short spreads, the standard deviation was 5.05% in lowspread months but only 4.23% in other months. The difference is statistically significant at the 6% level.
Similarly, based on the long spreads, the standard deviation was 4.58% in low-spread months, but only 4.39% in other months, though the difference is not significant. Thus, it appears that on average the stock market performed poorly during the months when the spreads were very low, both in terms of average returns and volatility.
Portfolio Switching Strategies
The previous section showed that extremely low values of spreads tend to be followed by poor performance of the overall stock market, and the relationship is statistically significant. A natural question to ask is whether this information has any economic value. In this section, we construct two simple portfolio-switching strategies, which use extreme values of the short or long spreads as signals to exit the stock market temporarily. We use historical data to compare the performance of the switching strategies with a benchmark strategy, which is to simply invest in the market index all of the time. This way, our evaluation of the effectiveness of the market-timing strategies using spreads can be based on the relative performance of the switching strategies to the benchmark strategy. The comparison between the switching strategies and the "buy-and-hold" strategy suggests that the information contained in the spreads is economically important.
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The switching strategy using short spreads as the switching signal proceeds as follows. The portfolio starts with $1 in the market index at the end of January 1970. At the end of every month, we look at the value of the short spread. If the spread is above the threshold level, which is the historical tenth percentile of the short spread, the portfolio is invested in the market index for the next whole month.
If the spread is under the threshold level, the entire portfolio is liquidated at the end of month market price and invested in 30-day Treasury-bills for the entire next month. At the end of the next month, if the spread is still under the updated threshold level, the portfolio will again be 100% invested in the 30-day Treasury-bills for the following month. If the spread is above the updated threshold level, the entire portfolio will be moved into the stock index for the following month. We repeat this process at the end of every month until the end of 2000. All dividends and interest income are reinvested in the portfolio. The switching strategy using the long spread is similarly constructed except the switching signal is based on long spreads, i.e., the portfolio stays in the stock market unless the long spread is under its tenth percentile threshold.
The strategies are designed to be extremely simple and to be easily implemented with real-time data. The timing of the spread variable is constructed such that the earnings are lagged one month more than price, because market price data are available earlier than earnings data. For example, the P/E ratio of the S&P 500 index for May is reported in the middle of June. To make sure that the switching strategies are feasible in real time, we use the earnings data for May and the average stock market prices for the month of June to calculate the spreads at the end of June and decide the portfolio allocation for the month of July.
18 Table 5 shows some statistics of the benchmark portfolio and the two switching portfolios. Both switching portfolios did slightly better than the benchmark portfolio. The mean monthly return for investing in the market all the time for the entire 31-year period was 1.1%. In contrast, the mean monthly return for the switching portfolio using short spreads was 1.3%, and 1.2% for the switching portfolio using long spreads. Given the volatility of stock prices, it is not surprising that the differences in the mean returns are not statistically significant. The standard deviations of the mean returns of the switching portfolios, however, are significantly smaller than the standard deviation of the benchmark portfolio. Both switching strategies produce portfolios with lower mean return variances. A main reason for the lower variances is that, by design, such strategies call for staying out of the market a non-trivial percentage of the time. 20 In addition, both strategies are somewhat successful in avoiding periods of volatile market (Table 4) . 21 As switching strategies generally have lower mean return variances, a portfolio following the switching strategies with higher mean returns than the benchmark portfolio will have a higher Sharpe ratio and thus, better performance. Therefore, the rest of the discussion will be focused on mean returns. Figure 5 shows the log-values of the benchmark portfolio and the switching portfolio using short spreads as the signal. Figure 6 shows the log-values of the benchmark portfolio and the switching portfolio based on long spreads. The shaded areas in each figure are the months that the corresponding switching portfolio was out of the stock market. As the figures show, the switching strategies did not involve much trading: the switching strategy using short spreads only made 14 and a half "round-trip" trades, or 29 actual trades, for the entire sample period of 31 years. Since we use monthly data, which is equivalent to restricting the switching strategy to making decisions only at the end of each month, the total number of possible trades is the same as the number of months in the sample: 372. The switching strategy using long spreads involved a bit more trading: it made 17 "round-trip" trades, or 34 total, for the 372-month sample period.
Using switching portfolios, we can now address the issue of transaction costs. As the switching strategies did not involve frequent trading, transaction costs have only limited impact on our results.
Assume that each trade costs one percent of the total portfolio value at the time, which is high by current standards but might be reasonable for earlier periods of the sample. Then for the switching portfolio using short spreads, its end value would be reduced by roughly 25% ( 1967 (1975), 1972 (1980), 1977 (1985), or 1982 (1990) .
In summary, the horse races between the benchmark and switching portfolios suggest the following: (1) Net of transaction costs, the switching strategies produce slightly higher returns than the buy-and-hold strategy in historical data. (2) The switching strategies produce lower variances than the market index. (3) Consequently, after adjusting for risk, the switching strategies produce better performance than the benchmark portfolio, which is reflected in the higher Sharpe ratios for the switching portfolios. And (4), the switching strategies are not sensitive to the choice of the starting time of the sample. Further, the switching strategy based on the short spreads is robust to the choice of the percentile as well. In this context, market-timing strategies based on spreads would have been successful in the past thirty-one years.
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The Impact of Interest Rates
One natural question to ask is whether the market-timing ability of the spreads arises from their components or from the whole spreads. To find out, we conducted horse races between the market index and switching strategies using the E/P ratio alone as the switching signal, or using yields of 3-month Treasury bills or 10-year Treasury notes alone as the signals. The results are summarized in table 6. Table 6 shows that the E/P ratio alone is not a very useful tool for market timing. 23 A switching strategy that stayed in the stock market unless the E/P ratio was under its tenth percentile would have produced lower returns, but also lower volatility, than the market index. Its Sharpe ratio is slightly lower than the Sharpe ratio of the market index. Therefore, for the rest of this section, we will focus on the two switching strategies based on short-term and long-term interest rates.
For switching strategies based on interest rates, the thresholds are the respective ninetieth percentile levels (interest rates were subtracted from the E/P ratio in spreads) and the portfolios are invested in the stock market unless the respective interest rate is above its historical threshold. It turns out both switching strategies using interest rates alone performed better than the market index, especially the strategy based on short rates. In fact, this strategy even outperformed the switching strategy based on short spreads. How do we interpret this result? A casual observer may consider this strategy to be a quantified version of the common Wall Street wisdom "don't fight the Fed". This is because this strategy calls for investing in the stock market index unless the yield of 3-month Treasury is above its ninetieth percentile, then the whole portfolio is moved to 30-day Treasury bills. As the yield of 3-month Treasury bills is highly influenced by the Fed Funds rate, which is controlled by the Federal Open Market Committee (FOMC), it appears that this strategy calls for exiting the stock market if and only if the FOMC has been raising Fed Funds rates, that is, tightening monetary policy. This characterization of the strategy, however, is inaccurate and misleading.
The above characterization is inaccurate and misleading because it does not square with historical facts. Closer examination shows that the main reason (both) switching strategies based on interest rates outperformed the benchmark stock index is that they successfully avoid being in the stock market in periods when inflation was a major problem for the economy. Figures 11 and 12 show the performance of the market index and strategies based on short rates and long rates. Shaded areas represent months that the switching portfolios were not invested in the stock market. These figures show that the outstanding performance of these switching strategies is achieved entirely in the earlier years, when runaway inflation necessitated aggressive tightening of monetary policy by the FOMC. Short-term interest rates increased as the FOMC tightened to combat the runaway inflation, while long-term interest rates skyrocketed both due to heightened inflation expectations and elevated short rates. In fact, short rates stayed above 9% for most of the months between 1979 to 1982, and long rates were in double-digit range for five consecutive years in the early 80s. As the interest rates went well above their respective ninetieth percentiles, the switching portfolio based on interest rates exited from the stock market, thus avoiding the dismal stock performance in mid 70s and early 80s. Since then, both strategies call for staying invested in the stock market even when the FOMC tightened monetary policy aggressively in 1988 and 1994. 24 Therefore, the proper interpretation for the outstanding performance of the switching strategy using short-term interest rates is not that tight monetary policy is bad for the stock market, but inflation, especially runaway inflation, is detrimental to the stock market.
Comparing figures 5 and 6 with figures 11 and 12 shows that switching strategies based on the spreads between the E/P ratio and interest rates worked differently from switching strategies based on interest rates only. For example, both strategies based on spreads exited the stock market before the 1987 market crash, while strategies based on interest rates alone stayed. Hence, it appears that spreads and their components have different information content. Regardless of the underlying mechanisms, in the whole sample period, all four strategies outperformed market index. Net of transaction costs, strategies based on short spreads or short rates are still superior to the popular buy-and-hold advice.
Conclusion
We examined five market-timing strategies. One uses the spread between the E/P ratio of the stock market index and the yield of 3-month Treasury bills, another uses the spread between the E/P ratio and the yield on 10-year Treasury notes. The remaining three are based on each of the components of the above two spreads. All strategies call for investing in the stock market index unless some threshold is crossed. For the two strategies based on spreads and the strategy based on the E/P ratio only, the thresholds are defined as their respective historical tenth percentiles. For the two strategies based on interest rates only, the thresholds are their respective historical ninetieth percentiles. We find that except for the strategy using only E/P ratios, all other four strategies outperformed the market index in the sense that they provide higher mean returns and lower variances. In particular, the strategies based on short spreads comfortably and robustly beat the market index even when transaction costs were incorporated.
Therefore, our research suggests that it may be possible to use a simple rule-of-thumb to avoid some of the market downturns and to improve upon the widely preached buy-and-hold strategy.
Endnotes
1 With the benefit of hindsight, many of us may wish we had timed the market in March 2000 when, to the best of our judgment, most stocks appeared to be ridiculously expensive.
2 Bauer and Dahlquist [2001] provide a review of the literature and the consensus.
3 A number of studies document the ability of E/P ratios to predict future returns of individual stocks or portfolios.
These include Basu [1977] , Basu [1983] , Chan et al [1991] , Cole et al [1996] , Dreman and Berry [1995], Fairfield [1994] , Fama and French [1992] , Fuller et al [1993] , Jaffe et al [1989] , and Roll [1994] . Overall, the evidence on the predictive power of the ratios is mixed.
12 For example, the P/E ratio for December 1998 is calculated as follows. The numerator is the monthly average of S&P 500 index for December 1998. The denominator is the total weighted average earnings of the companies in the index for the forth quarter of 1997, and the first, second, and third quarter of 1998, with the weights updated to the end of September, 1998. 13 The choice of the tenth percentile as the threshold is somewhat arbitrary. We want to define an "extreme range"
for the spreads, thus the twentieth percentile seems too generous. The fifth percentile, on the other hand, maybe too extreme. More importantly, with eight years of monthly data to start, the ninth lowest observations define the value of tenth percentile at the beginning of the sample, as there were only ninety-six monthly observations to begin with. If the fifth percentile is chosen, that will leave us with only four observations to start with. Another reason for choosing the tenth percentile is that it can be interpreted as if the stock market only deviates far away from fundamentals 10% of the time, which is consistent with Black's estimation. We decide to expand the sample size in calculating the threshold instead of using a fixed length sample size because we do not want to throw away observations that are less than forty years old, as there seem to be many similarities between the macroeconomic conditions in the early sixties and late nineties. At the end of the section, we will show that our conclusion is robust to the choice of the percentiles or the starting time of the experiment.
14 In fact, to insure that the switching strategies only use real time data, earnings data are another month older, which would be on the end of October in the above example. More detailed discussion is provided later in the text. 15 For details of the test, see Henriksson and Merton [1981] , and Cumby and Modest [1987] . Merton [1981] provides some excellent theoretical background discussions. 
≥ ≥
17 The use of the nominal index exaggerates the real return to investors because inflation averaged about 0.4 percent per month during the period. 18 As a robustness check, we have also simulated the switching portfolios with the entire P/E ratio lagged for a month. Nothing changed qualitatively.
19 The sub-sample variances are calculated with respect to the sub-sample means. As shown in the table, the subsample means of the stock index were significantly lower when the switching portfolios were out of the market.
Therefore, it is likely that the sub-sample variances would be higher if they were calculated with respect to the whole sample mean.
20 Brown et al [1998] also take note that the risk to investors is lower when they are out of the stock market.
Careful readers may notice that the actual months of either switching portfolios were not in the market were more than 10%. This is mainly due to the factor that the tenth percentile values of the spreads were real time. We do not want to use the entire sample tenth percentile point because that would make the switching strategies nonimplementable in real time framework. During our sample period, both tenth percentile values for long spreads and short spreads declined noticeably which caused the actual switching out time higher than 10 percent. If we had used the whole sample tenth percentile values for the entire sample, then some of the earlier switching out would not have had happened and the months either portfolio were out of the market would have been exactly 10 percent. 70  72  74  76  78  80  82  84  86  88  90  92  94  96  98  00 The Long Spread is the difference between the S&P 500 Index E/P ratio and the yield on the 10 Year Treasury Note. 70  72  74  76  78  80  82  84  86  88  90  92  94  96  98  00 The short rate is the yield on the 3 month Treasury Bill. Shaded areas indicate periods the short rate rose above its 90th percentile. 
